CDKN2 gene silencing in lung cancer by DNA hypermethylation and kinetics of p16INK4 protein induction by 5-aza 2'deoxycytidine.
Absent expression of the cyclin dependent kinase-inhibitor, p16INK4, is observed in a wide range of primary human cancers. Although homozygous deletions and point mutations have been reported in a subset of these tumors, the molecular basis for absent p16INK4 in other samples is unknown. We have examined 33 tumor cell lines and have shown that hypermethylation of a G:C-rich region within exon 1 of the CDKN2 gene was present in 100% of samples with wildtype RB expression and no detectable CDKN2 mutations. Treatment for at least 4 hours with the demethylating agent 5-aza 2'deoxycytidine, but not 5-azacytidine or 6-azacytidine, induces the prolonged expression of p16INK4 protein in each of these samples following a discrete 24-48 hour lag period. Consistent with the hypothesis that hypermethylation of the CDKN2 gene is a tumor-specific mechanism for gene inactivation, we observed hypomethylation at the exon 1 site exclusively in tumor lines that expressed p16INK4 or that had sustained inactivating point mutations within the CDKN2 open reading frame. These findings demonstrate a link between DNA methylation and the p16INK4:RB tumor suppressor pathway.